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Population Viability Analyses (PVAs) are being conducted by the Alexander 
Center for Applied Population Biology at Lincoln Park Zoo for select AZA Animal 
Programs.  The PVA reports provide long-term demographic and genetic 
analyses of populations held at AZA zoos and aquariums.  They are intended to 
serve as science-based resources for the AZA community with the goal of 
enhancing collection sustainability.  As with most scientific reports, the results can be difficult to interpret; therefore, this 
FAQ document aims to guide audiences of various backgrounds through the purpose, design, and outputs of a PVA.  

Frequently Asked Questions (FAQs): 
• What is a PVA? 
• How is a PVA different from a Breeding and Transfer Plan?
• How can I request a PVA for my program or programs within my TAG? 
• Who is able to see a PVA report produced for my population?
• How can PVA results be used? 
• What are some key assumptions included in the PVA? 
• Why do the PVA results for my population appear so optimistic?
• Why do the PVA results for my population appear so pessimistic? 
• What if the management actions in my PVA do not seem achievable?
• Can PVA results be used to set target population sizes?
• Are PVA results used to determine the status (i.e. Red, Yellow, Green) of a program? 
• How long do PVA results remain applicable to my population? What if a population has experienced notable changes

in management, size, or genetic status since a PVA was finalized? 
• Who can assist me with questions about a PVA? 

Q: What is a PVA? 
A: A Population Viability Analysis (PVA) is a quantitative, single-species population model that incorporates historical 
demographic and genetic data as well as current population management practices.  Data for most AZA PVAs are drawn from 
studbook databases, which track births, deaths, and pedigrees of animals in a Species Survival Plan® (SSP) population.  The 
PVA model uses the information to predict a population’s likely status over the next 100 years, including its probability of 
going extinct, future size, and future genetic health.  By incorporating stochasticity, or randomness, PVAs can capture a range 
of possible outcomes for a population that could result from variability in breeding success, mortality rates, birth sex ratios, 
or other such factors.  Adjusting model settings enables comparisons between different hypothetical, long-term strategies for 
managing a population.  The goal of a PVA is to highlight key factors that could be impacting the demographic or genetic 
status of a population, and to determine possible actions for improving the population’s sustainability. 

Q: How is a PVA different from a Breeding and Transfer Plan? 
A: Breeding and Transfer Plans are population management tools used by zoo managers to determine the recommended 
disposition for each individual within a population.  Recommendations to breed, not breed, hold, or transfer certain 
individuals are provided in order to meet specific, short-term (typically 1 – 3 year) demographic or genetic management 
goals.  In contrast, a Population Viability Analysis (PVA) is a tool used to assess the long-term status of a population as a 
whole and to compare between different management strategies that could be carried out at the population level. 

Breeding and Transfer Plans are produced by the AZA Population Management Center (PMC) at Lincoln Park Zoo and 
adjunct Population Biologists located at other AZA facilities, in consultation with individual Program Leaders.  These plans are 
generated for the majority of AZA Animal Programs (including Species Survival Plans® [SSPs] and Candidate Programs), and 
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are updated every one to three years depending on a program’s population management needs.  PVA reports are produced 
by the Alexander Center for Applied Population Biology at Lincoln Park Zoo upon request by a population manager. 

Q: How can I request a PVA for my program or programs within my TAG? 
A: To request a PVA, please contact Lisa Faust (lfaust@lpzoo.org, Senior Director of Population Ecology at Lincoln Park Zoo), 
another member of the Alexander Center for Applied Population Biology, or the Population Advisor assisting with your 
population planning.  Note that PVAs can be used to provide a general overview of the potential future status of a 
population but are most beneficial when there is a specific long-term population management question to address.  
Although a large number of PVAs were generated during a period of grant funding (2011-2016), PVAs will be conducted at a 
slower rate starting in 2017.  If you have a specific question about the viability of your individual Animal Program, the best 
time to address that question using a PVA may be as you are working on your next Breeding and Transfer Plan; therefore, 
we recommend discussing your questions with your Population Advisor in advance, as you are preparing to plan.  If you are 
a TAG Chair interested in more assistance in prioritizing programs or answering other long-term, population management 
questions, please contact Lisa Faust. 

Q: Who is able to see a PVA report produced for my population? 
A: Finalized PVA reports are uploaded to the AZA website and can be accessed from the webpage for an individual program 
or TAG.  Accessing documents on the AZA website requires AZA member login information.  Program Leaders and TAG 
Chairs are welcome to distribute PVA reports to anyone that is involved or interested in their program.  The reports can also 
be shared with zoo curators or directors, government agencies, or managers of other AZA Animal Programs to advocate for 
certain management strategies or greater institutional participation in a particular program. 

Q: How can PVA results be used? 
A: PVAs are useful tools for assessing the long-term demographic and/or genetic consequences of current population-level 
management strategies, and the effects of hypothetical changes to those strategies.  Program Leaders can use these 
analyses to evaluate the possible impacts of changes in breeding, mortality, importation/exportation, space limitations, 
genetic management, etc. on the future of their population.  PVAs can also help to explore more complex management 
questions, such as how many animals to could be released to a reintroduction program or how to accommodate a growing 
animal ambassador program.  PVAs are intended to serve as another “tool in your toolbox” alongside the Breeding and 
Transfer Plans, Sustainability Reports, Regional Collection Plans, and other technical reports.  Collectively, these items 
provide valuable documentation of the current and potential future status of a program and best population management 
practices.   

Program Leaders can use PVA reports to review past goals and develop new goals for their program during planning 
sessions with their Population Advisor or during TAG-level discussions.  They may use the reports to advocate for certain 
management changes at institutions participating in their program, or to help foster institutional interest in their species.  
TAG Chairs may utilize PVA reports to compare and contrast the status of similar programs or make decisions about future 
allocation of resources among programs within their TAG.  PVA reports may assist with evaluating progress on past goals for 
the TAG and setting new goals in a TAG’s next Regional Collection Plan. 

Q: What are some key assumptions included in the PVA? 
A: By definition, a model is a simplified representation of reality.  These simplifications are built into models like PVAs 
because the questions under consideration might not require an intense level of detail – a more general pattern, rather than 
an exact prediction, is sufficient to address each question.  Additionally, simplifications may be necessary because of our 
own imperfect understanding of how a population operates, especially when we do not have enough detailed data to model 
a specific effect.  For example, if female breeding success in a population depends on nuances of individual history, genetics, 
or contraception use but such relationships are difficult to tease out from available data, it can be challenging to build 
different breeding success rates into the PVA model for that population.  Some simplifying assumptions may be necessary 
given the quality or quantity of data available for a given population, while others are automatically imposed by limitations 
of the PVA software that is used.  Under the auspices of this project, some simplifications are also taken to be time efficient 
in the 
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modeling process and to allow for comparability between PVAs for different populations.  Key simplifying assumptions of our 
PVAs typically include: 

• All population changes and events occur at yearly time steps, 
• All individuals in a population are treated as being at the same location (i.e., the model is not “spatially explicit”), 
• There is a set amount of spaces available for the population throughout the projection period, 
• All individuals are assigned to new breeding pairs or groups at specific user-defined time intervals, 
• Simulating genetic management assumes strict mean kinship-based pairing in each pairing events, 
• Any imported animal is treated as a genetically unique and potentially breeding, new potential founder, 
• Breeding rates are the same across all potentially breeding age classes for males and females, 
• Breeding and mortality rates remain constant throughout the projection period, 
• Life history data extracted from the studbook (or, in certain cases, borrowed from a close surrogate species) 

accurately represent the likely future management of a species. 
It is important to note that historical studbook data for zoo populations can often be influenced by past husbandry practices, 
management decisions, institutional differences, or variation among individuals as much as they reflect true species biology. 
If a population has remained small throughout its history in zoos and aquariums, or else been held for only a short period of 
time, data may be considered “sparse” enough that model results should be interpreted with caution. When the PVA team 
feels that data are especially limited, a caution is included in the population’s PVA report.  Assumptions like those listed 
above do not invalidate PVA model results, but if readers have questions about how any of them could affect their 
population, we recommend consulting their Population Advisor.  Program Leaders and others involved in the PVA process 
must carefully consider the possible implications of the selected model parameters when interpreting PVA results to a wider 
audience.  Inferences made from a PVA can only be considered as accurate as the information used to run the analysis. 
 
Q: Why do the PVA results for my population appear so optimistic? 
A: As statistical models, PVAs incorporate a set of simplifying assumptions determined by the constraints of the PVA 
modeling software and users of the PVA software (see ‘What are some key assumptions included in the PVA?’ above).  
Sometimes, these simplifying assumptions can lead to population projections that appear optimistic by predicting either a 
larger population size or better future genetics metrics (e.g., higher gene diversity, lower inbreeding) than might be expected 
in future years.  One possible reason for seemingly optimistic results may be the way in which we have constructed the 
“baseline scenarios” in our PVA reports.  Baseline scenarios have typically modeled a population’s breeding, import, and 
export rates as they occurred over the past 10 years.  If the past decade included years of especially high breeding or 
importation, or low exportation, a population’s future trajectory may appear more optimistic than could actually be expected 
if management practices have changed.  Demographic results may also appear optimistic in cases when inbreeding levels are 
expected to increase significantly over time as we generally leave inbreeding depression effects out of our PVA models. This is 
because the possible impacts of inbreeding on mortality or fecundity rates are poorly understood for most populations at this 
time.  Other assumptions may lead to optimistic appearing genetic results. For example, the PVA software assumes that any 
future imports into a population would be genetically unique potential founders.  In reality, imports into AZA zoos and 
aquariums may already be related to the current population or to each other, or else can become increasingly related to the 
population over time (e.g., if the imports are regularly coming from the same zoo region or private holder).  Additionally, our 
models allow all potentially breeding individuals within a population to have the same probability of breeding, regardless of 
their current age or location, although we know that many different factors may affect individual breeding success.  Program 
Leaders and the PVA team may highlight that certain results for a given population will be optimistic based on how they 
chose to set up certain model parameters, but the results may still be useful for illustrating a specific situation or comparing 
between scenarios. 

It is worth noting that PVA scenarios are intended to illustrate the potential future of a population if it continues 
along a set trajectory and managers do not implement any changes in response to this trajectory in the future.  For example, 
a population may be projected to increase rapidly due to currently high breeding rates or large clutch sizes.  In reality, 
program managers may plan for breeding to occur at a slower rate in order to fill spaces more steadily.  Readers of a PVA 
report should recognize that managers will likely be adaptive in their management and consider this in their interpretation of 
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model results. The PVA team has conducted historical validations of our PVA modeling approach, and found no systematic 
(across all populations) bias towards overly optimistic or overly pessimistic demographic results. 

Q: Why do the PVA results for my population appear so pessimistic? 
A: As statistical models, PVAs incorporate a set of simplifying assumptions determined by the constraints of the PVA 
modeling software and users of the PVA software (see ‘What are some key assumptions included in the PVA?’ above).  
Sometimes, these simplifying assumptions can lead to population projections that appear pessimistic by predicting either a 
smaller population size or worse future genetics metrics (e.g., lower gene diversity, higher inbreeding) than might be 
expected in future years.   One possible reason for seemingly pessimistic results may be the way in which we have 
constructed the “baseline scenarios” in our PVA reports.  Baseline scenarios have typically been based around a population’s 
breeding, import, and export rates as they occurred within the past 10 years.  If the past decade included years of especially 
low breeding or importation, or high exportation, a population’s future trajectory may appear more pessimistic than could 
actually be expected if management practices have changed.  It is worth noting that PVA scenarios are intended to illustrate 
the potential future of a population if it continues along a set trajectory and managers do not implement any changes in 
response to this trajectory in the future.  For example, a population may be projected to decline to extinction because of 
recently low breeding rates.  In reality, program managers would likely observe a demographic decline and increase breeding 
efforts in response.  Sometimes, however, a PVA can alert managers to real problems that they did not know were 
threatening the viability of their population, and which may be challenging to address unless significant management changes 
occur. Examples of such problems could include low reproductive rates, reliance on imports, or an unhealthy age structure. 

Program Leaders and the PVA team may acknowledge that certain results for a given population will be pessimistic 
based on how they chose to set up certain model parameters, but the results may still be useful for illustrating a specific 
situation or comparing between scenarios.  Readers of a PVA report should recognize that managers will likely be adaptive in 
their management and consider this in their interpretation of model results.  The PVA team has conducted historical 
validations of our PVA modeling approach, and found no systematic (across all populations) bias towards overly optimistic or 
overly pessimistic demographic results. 

Q: What if the management actions in my PVA do not seem achievable?  
A: A PVA is a useful tool for comparing between hypothetical management changes, but it does not evaluate whether 
achieving certain changes is feasible, practical, or desirable given a program’s current goals and limitations.  For example, a 
“baseline scenario” may show that a program is capable of retaining 80% gene diversity over the next 100 years, whereas an 
alternate scenario with increased space and increased breeding shows that the population can retain 84% gene diversity.  Yet 
another scenario may project that importing one potential founder per decade increases gene diversity to 89% in 100 years.  
In this case, Program Leaders interested in improving the retention of gene diversity may consider importing new individuals 
rather than increasing the population size.  However, Program Leaders must also weigh whether new founders are available 
for importation long into the future, and whether new spaces may be more easily obtained.  Management actions 
recommended in the PVA reports are intended to serve as guidance on possible long-term management strategies, and 
should not be considered compulsory.  They are meant to provide additional factors to be considered alongside, and 
balanced against, short-term objectives and current challenges and needs when making management decisions. 

Q: Can PVA results be used to set target population sizes? 
A: PVAs can be used to test the relative impacts of achieving different population sizes, but we are not using them explicitly 
to “solve for” an optimal target population size.  The goal of our PVA project is generally to determine the likely sustainability 
of AZA populations under current conditions, without unrealistic and unachievable alterations to population 
parameters.  Generally, space values used in our PVAs have been provided by Program Leaders based on space survey 
estimates or target population sizes listed in a TAG’s most recent Regional Collection Plan, or else calculated by adding 10% 
or 10 more spaces onto the current population size (whichever is larger).  The 10% or +10 target sizes are a change from what 
was done historically when unrealistic target sizes were often set without data analysis.  Any other space values used to test 
alternate management scenarios are selected through discussions with Program Leaders.  These values typically represent an 
optimistic but potentially achievable future holding capacity (rather than a “pie in the sky” target size that could theoretically 
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achieve all genetic and demographic goals).  If PVA results suggest that there would be benefits to achieving an alternative 
population size in the long term (e.g., adding 20 more spaces in the next decade would increase gene diversity by 5% and 
reduce reliance on imports), the possibility of increasing the target size should be discussed with a Population Biologist and 
your TAG Chair. 

Q: Are PVA results used to determine the status (i.e. Red, Yellow, Green) of a program? 
A: Results from a PVA may lead to a formal evaluation to determine if a change from a Yellow to a Green Species Survival 
Plan® (SSP), or vice versa, is warranted for a particular program. (Note that if a program maintains fewer than 50 individuals, 
it will remain a Red SSP or Candidate Program regardless of genetic projections).  This evaluation process is automatically 
conducted if the results for the “baseline” scenario suggest a different program status than was designated in the last 
Breeding & Transfer Plan: the population will have gene diversity that either remains above or decreases below 90% during 
the next 100 years (as well as a minimum of 50 individuals now and in 100 years).  A formal review is completed by the 
program’s Population Advisor and members of the Animal Population Management (APM) Committee and Small Population 
Management Advisory Group (SPMAG).  Input and context is also provided by the Program Leaders. 

Q: How long do PVA results remain applicable to my population? What if a population has experienced notable changes in 
management, size, or genetic status since a PVA was finalized? 
A: PVA results may remain relevant to a program as long as the population follows one of the modeled trajectories, or 
managers adjust management to align with one of those trajectories.  If the population or its breeding or mortality rates have 
deviated notably from one of the projected scenarios, then PVA results may no longer be relevant.  For example, managers 
may have imported and bred new potential founders but the PVA did not include modeling new imports into their 
population; in such an instance, the demographic results from the PVA may still be informative, but the genetic results may 
be less so.  Furthermore, PVA results can only be interpreted as a projection of a population from the time of analysis; for 
example, values estimated for year 25 of the model would represent 20 years into the future for a PVA that is 5-years-old.  
Generally speaking, PVA results may remain applicable for 5-10 years for long-lived species with fairly stable management, 
but for fewer years for shorter-lived species, or for populations undergoing management changes that differ from the ones 
evaluated in the PVA.  Program Leaders and Population Advisors should carefully consider whether PVA results continue to 
remain applicable over time and after population changes occur. 

The Alexander Center currently does not provide updates to older PVAs because priority is being given to the large 
number of AZA Animal Programs that have yet to receive a PVA, and because of the limited number of staff working on these 
projects.  However, a PVA update may be incorporated into regular Breeding and Transfer Planning if a program has had a 
major change in management approach and still has an important management question to address (For information on 
inquiring about a PVA update, see ‘How can I request a PVA for my program or programs within my TAG?’ above). 

Q: Who can assist me with questions about a PVA? 
A: Questions about a PVA may be best directed to the Population Biologist listed as first author on the report.  However, 
please do not hesitate to contact other authors of the report or members of the Alexander Center for Applied Population 
Biology at Lincoln Park Zoo with questions or concerns.  If you have a question specifically about interpreting or implementing 
PVA results or recommendations, you may also seek assistance from the Population Advisor responsible for planning your 
population, or another member of AZA’s Small Population Management Advisory Group.  Inquiries about conducting a PVA or 
general questions about the PVA project can be made to: 

Lisa Faust 
Senior Director of Population Ecology 
Lincoln Park Zoo 
Telephone: 312-742-7227 
Email: lfaust@lpzoo.org 

Or else to the PVA team email: pva2@lpzoo.org. 




